This experiment was suggested to study the beneficial effects of some levels of NPK fertilizers i.e. (0, 50, 75 and 100%) from NPK recommendation for common bean with humic acid (HA) on plant growth, dry seed yield and its components, quality and seeds chemical composition of common bean(Phaseolus vulgaris L.) cvs. Nebraska and Bronco. All experiments were achieved at the Experimental Farm of Kaha Research Farm, Horticulture Research Institute, Agriculture Research Center (ARC), Qaliobia Governorate, Egypt, during the two successive summer seasons of 2013 and 2014. The results showed that adding humic acid (HA) to common bean plantswith the level of 50% from NPK recommendation gave the highest values of vegetative growth, total dry seed yield and its chemical composition with cv. Nebraska or also cv. Bronco which cultivated under these study for the purpose of dry seed production. This treatment also led to save 50% of NPK fertilizers for common bean requirements. For that, it can be recommended that fertilization of common bean plants for the purpose of dry seed production by 50% from common bean NPK recommendation plus humic acid (HA) to obtain significant highest dry seed yield with best quality and at the same time save 50% from mineral fertilizer recommendation of common bean.
INTRODUCTION
Common bean (Phaseolus vulgaris L.) is one of the most important legume crops grown in Egypt not only for local consumption but also for export purposes. It is mainly grown for its green pods and dry seeds. Dry seeds of beans are a good source of proteins, which is commonly required for human nutrition.
For improving common bean dry seed yield and its quality as well as minimizing using mineral fertilizers, several investigators reported that, it can be recognizing that by using some active organic fertilizers.
One of the active organic fertilizers is humic acid. Humic acid is one of the major components of humic substances. Humic matter is formed through the chemical and biological humification of plant and animal matters and through the biological activities of microorganisms (Anonymous, 2010) . The effects of humic substances on plant growth depend on the source and the used concentration, as well as on the molecular fraction weight of humus. Lower molecular size fraction easily reaches the plasma lemma of plant cells, determining a positive plasma lemma of plant cells, determining a positive effect on plant growth, as well as a later effect at the level of plasma membrane, that is, the nutrient uptake, especially nitrate. The effects on intermediary metabolism are less understood, but it seems that humic substances may influence both respiration and photosynthesis (Nardi et al., 2002) . Humic substances have a very profound influence on the growth of plant roots. When humic acids and fulvic acids are applied to the soil, enhancement of root initiation and increased root growth as observed by (Pettit, 2004) . The stimulatory effects of humic substances have been directly correlated with enhancing uptake of macronutrients, such as nitrogen, phosphorus and sulfur (Chen and Aviad, 1990 ) and micronutrients as, Fe, Zn, Cu and Mn (Chen et al., 1999) . Humic substances have been reported to influence on plant growth both directly and indirectly. The indirect effects of humic compounds on soil fertility include: 1-Increase in the soil microbial population including beneficial microorganisms. 2-Improved soil structure. 3-Increase in the cation exchange capacity and the pH buffering capacity of the soil.
Directly, humic acid compounds may have various biochemical effects either at cell wall, membrane level or in the cytoplasm, including increased photosynthesis and respiration rates in plants, enhanced protein synthesis and plant hormone activity (Chen and Aviad, 1990) . Humic substances may possibly enhance the uptake of minerals through the stimulation of microbiological activity (Mayhew, 2004) . When adequate humic substances are present within the soil, the requirement for nitrogen, phosphorus and potassium fertilizer applications may be reduced (Pettit, 2004) . Humic substances are major components of organic matter, often constituting 60 to 70% of the total organic matter (Schnitzer and Khan, 1972) .
The aim of this experiment was to study the influence of using different levels from NPK recommendation for common bean in the presence of humic acid on improving growth, dry seed production and its quality as well as minimizing adding high levels of menial fertilizers.
MATERIALS AND METHODS
This study was conducted during the two summer seasons of 2013 and 2014 under the field conditions of the Experimental Kaha Farm, Horticulture Research Institute, Agriculture Research Center (A.R.C.), Qaliobia Governorate. A random soil samples were taken before planting for chemical and mechanical analysis as described by Chapman and Pratt (1961) and Jackson (1965) .The soil farm characterized with clay loam soil texture with the physical and mechanical analysis were shown in Table (1) . The experiment included 10 treatments i.e. two cultivars of common bean; Nebraska as a dry yield cultivar and Bronco as a green yield cultivar but it cultivated for dry seed yield production within 5 fertilizer levels application as follows: 1-Control (100% of PNK recommendation) without adding humic acid. 2-Humic acid (HA) +0 NPK (using humic acid only without adding NPK). 3-HA+ 50% of NPK recommendation. 4-HA+75% of NPK recommendation. 5-HA+100% of NPK recommendation.
All studied treatments were laid out in a split plot design with four replicates; common bean cultivars were arranged in the main plots while, the levels of NPK fertilizers with humic acid application were served in sub-plots .The plot area was 12m 2 , it included 5 ridges, each ridge of 0.6m width and 4 m length .Seeds of common bean were sown at 20 th of February in both seasons in hills on one side of the ridge at 7 cm a part. NPK fertilizers were added to the soil in the forms of ammonium sulphate (20.5%N),calcium super phosphate (15.5% P 2 O 5 ) and potassium sulphate. (48% K 2 O) respectively. The recommendation of 100% NPK was (200kg of ammonium sulphate +200kg calcium super phosphate +100kg potassium sulphate), 75% of NPK recommendation was (150 kg of ammonium sulphate +150kg calcium super phosphate +75kg potassium sulphate) and 50% of NPK recommendation was (100kg of ammonium sulphate +100kg calcium super phosphate +50kg potassium sulphate. Whereas, Humic acid was mixed by sand and added to the soil before sowing with the rate of 12 Kg/Fedddan in powder form.
The other agricultural practices were conducted as the recommendation of the Egyptian Ministry of Agriculture.
Data recorded: 1-Vegetative growth characteristics:
At flowering stage (50 days after seed sowing ), five plants were randomly taken from each experimental plot to evaluate vegetative growth characteristics i.e. plant height (cm) ,number of leaves/plant , leaf area (cm 2 ) and the total fresh as well as dry weight/plant (g). The plant organs of foliage (leaves, stems and branches) were dried at 70 C o till constant weight and then the dry weight/plant was evaluated.
2-Dry seed yield and its components:
At full seed ripening stage (120 days after sowing), a random sample of 5 plants were taken from each plot to estimate dry seed yield components i.e. number of dry pods/plant, number of dry seeds/pod, dry seed weight/pod (g), seed index (100 seeds weight g), Shell out and dry seed yield (g/plant), while the total dry seed yield /fed was calculated through dry seed yield per plot.
Shell out of dry pods (%) was calculated using the following equation:
Weight of dry seeds Shell out of dry pods (%) =
‫ــــــــــ‬ ‫ــ‬ ‫ـــــــــــ‬ ‫ـــ‬ ‫ـــــــــ‬ ‫ــ‬ ‫ــــــــ‬ × 100 Weight of dry pods
3-Chemical composition of dry seeds:
Total N, P and K as well as protein content of dry seeds were evaluated. Protein content was calculated by multiplying N% with 6.25. Total nitrogen was determined according to Pregl (1945) using microkildahel method. Phosphorus was estimated colorimetrically due to the method described by Murphy and Riley (1962) as modified by John (1970) . Potassium was determined flame photo-metrically as described by Brown and Lillelond (1946) .
4-Seed germination tests:
Common bean dry seeds were treated with Tobsen fungicide then put it in filter paper inside germination incubator at 25 C o and the germination tests were calculated i.e. Germination % and Germination rate as follows:
Germination Economic study was performed based on the total net return, was calculated with the respect market price multiplying mean of the two seasons on total dry seed yield (kg/ fed.) × Price of sell one kg of common bean dry seed yieldcosts of treatments / one fed. (Egyptian Pound) as well as total net return with Egyptian Pound /fed.
6-Statistical analysis:
A split plot design was adopted of the experiment using 4-replicates. Common bean cultivars were arranged in the main plots while, fertilizer application were served in sub-plots.
The obtained data were recorded on plot basis and statistically analyzed were done according to the methods of split plot design described by Gomez and Gomez (1984) .
RESULTS AND DISCUSSION

Vegetative growth characteristics:
Data presented in Table ( 2) showed the differences between common bean cultivars i.e. Nebraska and Bronco on vegetative growth characteristics expressed as plant height, number of leaves, leaf area as well as fresh and dry weight/plant. Such data showed that, all plant vegetative growth characteristics were increased in the case of using cv. Nebraska in both seasons as compared with cv. Bronco. This increment was significant in all tested parameters in both seasons except leaf area which was significantly increased only in the second season.
Regarding to the effect of fertilizer levels application on vegetative growth characteristics, such data in Table ( 2) revealed that fertilizing common bean plants with humic acid (HA) at 12kg/fed and 50% of NPK recommendation led to a significant increases in the all growth parameters as compared with the control (100% NPK recommendation without HA) in both seasons and the same treatment was also the superior than the other treatments in the all studied parameters.
According to the interaction effect between cultivars and fertilization treatments on vegetative growth characteristics, data in Table ( 3) indicated that adding humic acid and 50% from the recommendation of NPK gave the highest values of all tested parameters in the two cultivars, whereas, the superior treatment was obtained by fertilizing common bean with humic acid and 50% NPK with cv. Nabraska compared with cv. Bronco with the all fertilization treatments in both seasons.
In this concern, the superiority of adding humic acid and 50% of NPK with cv. Nabraska significantly increased plant height and fresh weight/plant in both seasons, while, leaf area and dry weight/plant were significantly increased only in one season. On the other hand, number of leaves/plant doesn't show any significant increases in both seasons.
The increment in growth parameter may be due to that HA are extremely important component led to constitute stable fraction of carbon, thus regulating the carbon cycle and release of nutrients, including nitrogen, phosphorus, and sulfur which decreasing the need for mineral fertilizer for plant growth.
Humic acid stimulate plant growth by the assimilation of major and minor elements, enzyme activation and/or inhibition, changes in membrane permeability, protein synthesis and finally the activation of biomass production (Ulukan, 2008) .
The obtained results on the improving effect of HA and NPK application on vegetative growth characteristics are in agreement with those reported by Muharremkaya et al.,(2005) and Zaki et al.,(2006) on common bean they found that plant height was markedly increased by spraying plants with humic acid. Also, El-Ghamry et al.,(2009) on faba bean pointed out that adding humic acid at 2000 ppm significantly increased plant height, number of leaves and branches/plant. Furthermore, Büyükkeskin et al., (2015) on broad bean illustrated that adding HA increased fresh and dry weight/plant. Moreover, Gad El-Hak et al.,(2012) on pea mentioned that plant height, number of branches and dry weight/ plant obviously show highest values by spraying pea plants with humic acid at the high rate of 2.0 g/L .Similar results were obtained by Senesi and Loffredo (1994) on pea and Neri et al.,(2002) on cowpea. 
2-Dry seed yield and its components:
The differences between common bean cultivars in dry seed yield and its components i.e. number of dry pods/plant, number of dry seeds/pod, dry seed weight/pod, shell out, seed index and dry seed yield/plant as well as per fed are presented in Table (4) . Data indicated that, all dry seed yield components were increased with cv. Nebraska compared with cv. Bronco and this increment were significant in seed index (100 seeds wt.) and dry seed yield per plant as well as per fed. as a general trend in both seasons. Whereas, Number of seeds/pod and shell out were significantly increased only in one season. However, data also showed that cultivars did not affect on number of pods/plant in both seasons.
Concerning with dry seed yield and its components as affected by fertilizer application i.e. NPK fertilizer levels in the presence of humic acid, data in Table (5) revealed that fertilizing common bean plants with humic acid +50% of NPK gave the higher dry seed yield than that of plants fertilized with the other treatments or the control.
In this concern, dry seed yield and its components; seed index, dry seed yield/plant and per fed were significantly increased by adding HA and 50% of NPK in both seasons. Meanwhile, number of dry pods/plant, number of dry seeds/pod and shell out were significantly affected only in one season. Whereas, the increases in these characters not reach to the significant level in the other season.
Regarding to the interaction effect between cultivars and adding some levels of NPK with humic acid on common bean dry seed yield and its components, data in Tables (6a, b) showed that the highest dry seed yield with the best components were obtained by adding humic acid and 50% NPK either with Nebraska or Bronco cultivars but it increased cv. Nebraska than Bronco. It can be consider that this treatment was the superior treatment to produce high dry seed yield with good quality of seeds. This treatment led to significant increases in seed index, shells out and dry seed yield/plant as well as per fed as shown in both seasons. While, number of dry pods/ plant and number of seeds/ pod were significantly increased only in one season. In addition, this treatment, i.e. HA+50% NPK recommendation led to save 50% of NPK for common bean fertilizer requirements.
The favorable effect of using this treatment in dry seed yield production could be referred to that Humic substances may possibly enhance the uptake of minerals through the stimulation of microbiological activities (Mayhew, 2004) . When adequate humic substances are present within the soil, the requirement for nitrogen, phosphorus and potassium fertilizer applications may be reduced (Pettit, 2004) . Also, Humic substances will maximize the efficient use of residual plant nutrients, reduce fertilizer costs, and help release those plant nutrients presently bound in minerals and salts.
The obtained results are in harmony with those of Saruhan et al., (2011) on common millet, they found that humic acid treatments raised the yield and its components. Waqas et al.,(2014) on mung bean mentioned that HA application methods significantly affected on the grain yield. Highest grain yield was produced by HA soil application at the rate of 3 kg/ha, followed by HA soil application at the rate of 2 kg/ha. Also, Gad El-Hak et al.,(2012) on pea, noticed that dry seed yield and its components, i.e. seed weight/pod, 1000 seeds wt. , shill out % and dry seed yield were significantly increased by foliar application of humic acid during two seasons. El-Ghamry et al.,(2009) on faba bean demonstrated that spraying faba bean plants with HA (2000 ppm) + AA (2000 ppm) significantly improved number of pods/plant and 100-seeds weight. Moreover, Azarpour et al.(2011) on cowpea illustrated that the foliar spraying of humic acid increased dry seeds and its components. 
3-Chemical composition of dry seeds:
Data on the differences between the common bean cultivars in its chemical composition of dry seeds are presented in Table (7), data showed that N, P and K as well as crude protein (%) of dry seeds were increased in cv. Nebraska compared with Bronco cultivar. Such data also indicated that the increment in K% content was significant in both season .whereas, N, P and crude protein content were significantly increased only in one season.
As for the effect of fertilizer application on N, P, K contents and crude protein of common bean dry seeds, results in the same Table (7) revealed that fertilized common bean plants with humic acid +50% of NPK improved N, P, K and crude protein content of dry seeds than the control. This improvement was significant in both tested seasons.
Regarding with the response of common bean cultivars to NPK fertilizer levels application on the chemical composition of dry seeds, data Table in (8) clearly illustrated that fertilizing common bean plants with HA +50% from recommended NPK gave the highest values of N, P, K and crude protein content in common bean dry seeds compared with the other tested treatments during both seasons. It can be also said that, cv. Nebraska was more responses to this treatment than cv. Bronco. In addition, the superior treatment i.e. HA +50% from NPK recommendation with cv. Nebraska led to a significant increment in P % in both seasons While, N, K and crude protein were significantly increased only in one season.
The promotive effect of adding humic acid +50% from NPK recommendation may be referred to when adequate humic substances present within the soil, the requirement for nitrogen, phosphorus and potassium fertilizer applications may be reduced (Pettit, 2004) . Humic substances are major components of organic matter often constitute 60-70% of the total organic matter. Humic substances have a very profound influence on the growth of plant roots. When humic acids and fulvic acids are applied to the soil, they enhancement of root initiation and increased root growth which observed by (Pettit, 2004) . The stimulatory effects of humic substances have been directly correlated with enhancing uptake of menirals, such as nitrogen, phosphorus and sulfur (Chen and Aviad, 1990) and micronutrients, such as Fe, Zn, Cu and Mn.
The encourage effect of adding the superior treatment; HA+50% of NPK recommendation on N, P, K and crude protein % in common bean dry seeds is in agreement with results obtained by Muharrem Kaya et al., (2005) ; Zaki et al., (2006) ; Saruhan et al (2011) and Waqas et al., (2014) on common bean they found that N, P and K content of dry seeds were markedly increased by spraying plants with humic acid. Also, El-Ghamry et al.,(2009) on faba bean they indicated that adding humic acid at 2000 ppm significantly increased N, P and crude protein of faba bean seeds. Furthermore, Büyükkeskin et al.,(2015) on broad bean reported that adding HA increased the content of N, P and K of broad bean seeds. Moreover, Gad El-Hak et al.,(2012) working on pea, they mentioned that N, P, K % obviously show highest values by spraying pea plants with humic acid at the high rate of 2.0 g/L .Similar results were obtained by Senesi and Loffredo (1994) on pea and Neri et al.,(2002) and El-Hefny (2010) on cowpea. 
4-Seed germination tests:
Regarding to the behaviour of seed germination tests as affected by common bean cultivars, i.e. seed germination ratio (%) and germination rate are shown in Table ( 9) . Such data revealed that either cvs. Nebraska or Bronco did not differ significantly by both seed germination ratio and rate and the differences between the two cultivars in this concern don't show any significant responses in both seasons.
As for the influence of some NPK levels with humic acid application on seed germination ratio and rate, it can be notice from the data Table (9) that adding HA+50% from NPK recommendation for common bean plants led to an increase in seed germination ratio compared with the other treatments and the control. In this concern, the increment in seed germination ratio % was positive and significant in both seasons. While, there was non significant values in germination rate in both seasons.
According to the interaction effect between cultivars and NPK fertilizer levels with humic acid application on seed germination ratio and rate, data Table (10) obviously showed that, the plants of cv. Nebraska received humic acid +50% of NPK fertilizer recommendation gave the highest values in both seed germination ratio and rate .This treatment led to a significant increases in germination ratio in both seasons .While, the germination rate did not reach to significant level in both tested seasons. 
Where:
The price of one package from ammonium sulphate, 50kg=80 L.E
The price of one package from calcium super phosphate, 50kg =50 L.E
The price of one package from potassium sulphate, 50kg =250 L.E
The price of one kg from humic acid=30 L.E then, the price of 12 kg from humic acid=40×12=480 L.E
The cost of 100% NPK recommendation (200kg of ammonium sulphate +200kg calcium super phosphate +100kg potassium sulphate)= (4×80) + (4×50) + (2×250) =320+200+500=1020L.E.
The cost of 75% NPK recommendation (150 of ammonium sulphate +150kg calcium super phosphate +75kg potassium sulphate = (3×80) + (3×50) + (1.5×250) =240+150+375=765L.E
The cost of 50% of NPK recommendation (100kg of ammonium sulphate +100kg calcium super phosphate +50kg potassium sulphate) = (2×80) + (2×50) + (1×250) =160+100+250=510L.E
The price sell of one kg from common bean dry seed=25 L.E According to the economical point of view it could be concluded from the previous Table that, plants fertilized with humic acid +50% of NPK fertilizer recommendation of common bean required (100kg of ammonium sulphate +100kg calcium super phosphate +50kg potassium sulphate) +12kg of humic acid had coasted 990 L.E . This treatment produced 868.0kg of dry seed yield /fed. as an average for the two seasons, its price sell 21700 L.E and it produced 20710 L.E of net income.
CONCLUSION
Regarding to the results of this study, it can be concluded that fertilizing common bean plants cv.
Nebraska as a type of dry seed yield or cv. Bronco as a type of green yield but it cultivated in this experiment for the purpose of seed production, it could be recommended that fertilizing common bean plants with humic acid at the rate of 12kg/fed +50% from NPK recommendation) in order to increase plant growth, dry seed yield/fed and improve yield components. These treatments also led to save 50% of the NPK for common bean requirements.
